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T h e dramatic effect of superphosphate 
on production f rom new light land. 
High levels are needed to achieve a 
reasonable yield, especially in the early 
years of development 
Why new land farmers 
need a super bounty 
Summary of a Department of Agriculture 
submission to the Industries Assistance 
Commission 
Director of Agriculture, Mr . E. N . 
Fi tzpatr ick, presented the Depart-
ment 's submission to the Industries 
Assistance Commission. Mr . Fitz-
patrick was closely associated wi th 
research into fertil iser requirements for 
development of new light land in 
Weste rn Australia. 
Development of farming land 
in Western A ustralia's agricul-
tural areas requires the appli-
cation of large amounts of 
superphosphate. Since 1963, 
the Phosphate Fertiliser 
Bounty applied to superphos-
phate manufacture has en-
sured that this superphosphate 
has been available to farmers 
at reasonable cost and has 
helped to make new land de-
velopment economically worth 
while. 
Originally applied as an in-
centive to agricultural devel-
opment, the bounty is now to 
be withdrawn and it is feared 
that the resulting increase in 
the cost of superphosphate 
will retard development of 
many West Australian farms 
and reduce many farm in-
comes to an unsatisfactory 
level. 
These effects will be most 
severe among new land farm-
ers. Because of possible hard-
ship to new land farmers, a 
number of organisations have 
proposed that the bounty 
should be retained for new 
land farmers and this proposal 
is being investigated by the 
Industries Assistance Commis-
sion. 
This article is adapted from 
the case put to the Commission 
by the Western Australian De-
partment of Agriculture for 
retention of the bounty for 
new land farmers. 
NOTE: The case was pre-
pared before it was known 
that a further price rise of 
$10.35 a tonne for bulk super-
phosphate would be imposed 
on January 1, 1975—resulting 
in a total price increase from 
$33.90 to $56.25 on that 
date when added to loss of 
the bounty on December 31, 
1974. Prices and recommen-
dations in this article are based 
on costs current at the time 
the Department of Agriculture 
case was prepared and do not 
include the January I price 
rise. This extra cost adds 
weight to any case for special 
assistance to new land farmers. 
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The rapid development of Western 
Australian agriculture since 1950 
has been closely associated with 
trace element and fertiliser tech-
nology. 
Many soil types in alienated areas 
require large quantities of fertiliser 
to reach their productive potential 
and use of trace elements and super-
phosphate has allowed previously 
undeveloped land to be brought into 
production. Increased employment 
and export income can thus be re-
lated directly to fertiliser use. 
The relationship between super-
phosphate and farm development 
and production in Western Australia 
is emphasised in Table 1. The fig-
ures indicate that while there has 
been a 245 per cent increase over 
30 years of Western Australia's 
cleared agricultural area, superphos-
phate usage has increased by some 
750 per cent. 
This has paralleled increases of 
almost 1 000 per cent for improved 
pasture area, 450 per cent for crop 
production and 300 per cent for 
sheep numbers, and suggests that 
increasingly intensive land use is 
closely associated with increased 
superphosphate use. 
What the data do not show is the 
importance of high superphosphate 
rates during the initial phases of land 
development. 
Table I—Agricultural development i n W e s t e r n Austra l ia , 1943-73 
Cleared 
area 
M ha 
Super- j Sown C r o p * *
 c , „ . -. „, „ , 
phosphate pasture product ion S h e e P N o " C a t t ? . N o " 
used i mil l ion . mil l ion 
M t M ha M t 
1942-43 
1952-53 
1962-63 
1972-73 
5-95* 
7-57 
II 05 
14-57* 
0 1 5 
0-40 
0-69 
114 
0-77 
I -74 
3-52 
7-53 
0-63 
119 
2-31 
2-69 
10-42 
12-47 
18-72 
30-9 
0-83 
0-85 
1-30 
2-18 
* Estimates only 
* * Production refers to wheat, oats and barley only. Lupin production was 15 000 tonnes 
in 1972/73. 
THE IMPORTANCE OF 
SUPERPHOSPHATE 
Crop production 
Figure 1 is a typical superphosphate 
response curve for wheat on a new 
land farm. The curve illustrates 
the high levels of superphosphate 
needed to achieve a reasonable yield 
and income and emphasises the yield 
loss likely to be associated with 
superphosphate rates less than the 
optimum. Thus, reducing the appli-
cation rate by 40 per cent to 200 
kg/ha superphosphate is likely to 
reduce yield by 16 per cent or 0.27 
t/ha wheat. At the costs shown in 
the figure, this is an income loss of 
$10.80/ha for a fertiliser saving of 
$2.80. 
High requirements for superphos-
phate for cereal cropping (mostly 
wheat) on new land are usual be-
cause soil types are normally very 
phosphate-deficient sand or gravel. 
Fertiliser recommendations (Figure 
2) have been 335 kg/ha for gravel, 
270 kg/ha for sand and 170 
kg/ha for loam. Figure 1 illustrates 
the effect on yield of reduction of 
these recommended rates. 
Because of cash shortages, many 
new land farmers have applied only 
200 to 250 kg/ha even at pre-1974 
superphosphate prices. It could be 
expected that further increases in 
superphosphate costs would increase 
the number of farmers applying less 
than recommended rates. 
Fig. I—Typical superphosphate response curve for wheat on a new land f a r m 
A-A ' P r i ce / cos t l ine 
at SUPER $ 20 per tonne on form 
WHEAT $ 40 per tonne on farm 
S U P E R P H O S P H A T E (kg/ha) 
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Table 2—Effect of pasture production on wheat yields (kg/ha) 
1st Crop 2nd crop 3rd crop 4th crop 
No sown pasture 
established for : Pasture 
2 years 
3 years 
5 years 
7 years 
870 
I 790 
I 930 
1 930 
2 060 
790 
I 690 
I 820 
I 870 
I 930 
I 380 
I 430 
I 400 
I 640 
I 330 
I 360 
I 390 
I 520 
Table 3—Recommended annual superphosphate dressings for W e s t Midlands 
legume pastures (kg /ha ) * 
Phosphate history j 
of paddock 0-280 
Sandy gravel 
Sand over gravel, 
yellow sand 
Deep whi te sand 
281-560 561-840 841-1400 
i 
1400-1 960 Over 1 960 
200 260 235 200 135 
200 235 200 170 110 
200 235 180 135 90 
80 
55 
65 
* In view of changes in fert i l izer costs and animal product prices these recommendations 
no longer apply. Distr ict agricultural advisers can calculate current recommendations 
by " Decide " . 
Fig. 2—Recommendations for superphosphate application for cereal cropping on 
gravel, sandy and loamy soils before removal of the superphosphate bounty 
Gravel s o i l s 
Sandy so i l s 
Loamy so i l s 
SUPER A P P L I E D IN PREVIOUS YEARS (kg/fca) 
A result of reduced superphos-
phate applications in early years is 
the delayed development of a 
"superphosphate bank"—a residu-
um of phosphate which is not im-
mediately available and accumulates 
in the soil. This breaks down gradu-
ally to a form available to plants. 
Obviously, the amount released an-
nually depends on the total of 
applications made and the length of 
time the phosphate has been in the 
soil. The net effect is eventually to 
reduce the amount of superphos-
phate needed annually to ensure 
maximum crop production. 
Figure 2 shows that for typical 
wheatbelt soils in Western Australia, 
the superphosphate requirement is 
reduced to less than half the initial 
optimum rate after about five years; 
the superphosphate cost associated 
with cropping land with a total 
superphosphate application of 
more than two tonnes per hectare 
is only about one-fifth of the cost 
of cropping new land. The sooner 
such a situation is reached the 
sooner maximum crop production 
is possible with minimum fertiliser 
cost. 
An additional development factor 
for land in the West Midlands area 
of Western Australia is that lupins 
are used as an initial cash crop. 
Satisfactory lupin production re-
quires superphosphate rates as high 
as 500 to 600 kg per hectare. 
Pasture production 
Livestock production, especially 
sheep, is an integral part of the 
farming system in Western Austra-
lia's new land areas. 
Rapid pasture establishment is 
therefore an essential part of a suc-
cessful development programme. 
Natural pastures in these areas carry 
only from half to one sheep per 
hectare compared with the two to 
nine sheep per hectare possible, de-
pending on rainfall, with improved 
pastures. 
Suitable subterranean clovers or 
other legume species are available 
for all new land areas with an aver-
age annual rainfall of more than 
300 mm but, as with crops, heavy 
superphosphate applications are 
essential. 
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For pasture establishment the 
highest superphosphate rates are 
needed in the second year when 
near-peak pasture production and 
stocking can be achieved. Slightly 
smaller amounts are needed during 
the first year when only a small 
number of plants are growing. 
As with cereals, continued high 
rates are needed to maintain pasture 
productivity until a reasonable bank 
of phosphate has b;en built up in 
the soil. Obviously, the more pro-
ductive the pasture, the higher the 
stocking rate and crop yields. 
Table 2 illustrates this relation-
ship between pasture production 
and crop yields. 
Because of the difficulty of evalu-
ating livestock production, and of 
relating pasture productivity to live-
stock production, it is difficult to 
present a response curve for rates 
of superphosphate on pasture. How-
ever, recommendations for legume 
pastures in the West Midlands again 
emphasise the importance of super-
phosphate to farm development— 
and the importance of heavy dress-
ings in early years to promote a 
rapid accumulation of a phosphate 
bank. (Table 3.) 
In fact, clover pastures may re-
quire considerably more phosphate 
than wheat (up to four times as 
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Lupins are used as an initial cash crop on new land in the W e s t Midlands and 
satisfactory production requires superphosphate rates as high as 500 to 600 kg per 
hectare. High superphosphate costs could discourage production of this crop in 
some areas 
much) if their maximum productive 
potential is to be realised. 
EFFECTS OF SUPERPHOS-
PHATE PRICE INCREASES 
Until recently, new land develop-
ment in Western Australia has been 
based on a superphosphate factory 
price of $14.70 per tonne. 
Even at this price superphosphate 
has been a major cost item to new 
land farmers, with the amount pur-
chased commonly limited for finan-
cial rather than other reasons. Since 
July 1, 1974, the factory price has 
been $33.90 per tonne and this price 
rise is likely to bring about reduced 
fertiliser applications on many pro-
perties. 
Also, however, since October, 
1963, the Commonwealth bounty 
paid to manufacturers for super-
phosphate production has kept the 
factory price of superphosphate 
down—by $6.00 a ton between 
1963 and 1967, $8.00 a ton in 
1968 and $11.81 a tonne since. 
Removal of the bounty at the 
end of 1974 will raise the farmers' 
superphosphate cost by nearly 
$12.00 a tonne to $45.90 a tonne, 
more than three times the 1973 cost. 
Mixed fertilisers containing super-
phosphate will be similarly affected. 
Anticipated ex-works prices for 
1975 are $45.90 a tonne for super-
phosphate in bulk, and $69.65 a 
tonne bulk for trace element super-
phosphate (No. 1 mix). To these 
costs must be added the ever-
increasing freight charges and future 
price rises applied by the manufac-
turers. 
As some farmers already appear 
to have been financially limited to 
less than optimum superphosphate 
rates, an immediate result of price 
increases is that more farmers are 
likely to reduce application rates. 
As we have already seen, a reduc-
tion of 40 per cent from the opti-
mum rate can reduce yield by 16 
per cent. Reductions by those 
farmers already applying less than 
the optimum rate will have an even 
more severe effect on yield. Thus, 
for a farmer now applying 200 
rather than 335 kg/ha superphos-
phate, a reduction to 150 kg/ha 
would reduce the yield for a first 
crop on new land (Figure 1) by 
0.15 t /ha (a further loss of $6.00 
for a saving of $2.30 at anticipated 
prices). 
While the increased fertiliser 
prices will slightly reduce the opti-
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mum rates recommended for grain 
crops, it must be remembered that 
rates used on pastures are also likely 
to be lowered. Any such reduction 
will delay pasture establishment and 
increase the time needed to achieve 
maximum income from both live-
stock and cropping enterprises. 
In fact, the higher fertiliser costs 
have had a marked effect on the 
viability prospects of many new 
farms. 
NEW LAND FARMERS IN 
WESTERN AUSTRALIA 
Because of Government policy and 
incentives to develop Australia's re-
sources, large areas of Western Aus-
tralia's potentially arable land were 
alienated during the 1950s and 
1960s. 
Farms allocated sine: 1959 have 
been defined as "new land" farms 
and it is estimated that these will 
include 2 500 to 3 000 farms allo-
cated between 1958 and 1969. Some 
2 000 of these are thought to be 
still in the development stage and 
about 1 000 insufficiently developed 
to be classed as viable. 
In comparison with established 
centres such as Tambellup and 
Wagin, where 80 to 90 per cent of 
the total area of holdings has already 
been cleared. Table 4 indicates that 
only 50 to 60 per cent of farms in 
new land areas had been cleared by 
1969/70. 
The future of these farmers, of 
the communities which they should 
support, and the continued growth 
of agriculture in Western Australia, 
depends on the new land farmers 
being given a reasonable opportun-
ity of continued rational and econo-
mic development. 
The superphosphate bounty was 
among the incentives which encour-
aged people to take up new land. Its 
loss, together with the wheat quotas 
which particularly affected new land 
farmers, the cost/price squeeze 
affecting all farmers, and the limited 
cash and credit resources of many 
new land farmers must cause per-
sonal, operational and develop-
mental expenditure to be drastically 
curtailed. 
It should also be realised that the 
areas of many of the farms allocated 
were based on projected pasture and 
cereal yields resulting from high 
superphosphate rates. Lower appli-
cation rates and production levels 
may make these farms too small to 
produce adequate incomes. 
The importance of the super-
phosphate bounty as a budget item 
for new land farms is demonstrated 
in Table 5. It is obvious from the 
table that loss of the bounty for this 
farm would have a serious effect on 
the farmer's liquidity status and 
prospects for eventual success. 
The fact that superphosphate 
usage would decline with any price 
rise is emphasised by sales during 
the recent agricultural recession. 
Ca?h shortage was associated with 
a 15 per cent drop in superphos-
phate purchases, from 1.32 million 
High superphosphate requirements are usual for cereal cropping on new land because 
soil types are normally phosphate deficient sand or gravel. 
yy Journal of Agriculture Vol 15 No 4, 1974
Table 4—Land al location and development—three shires 1958/59 1969/70 
Esperanee 
Ravensthorpe 
Dandaragan 
1958/59 
1969/70 
1958/59 
1969/70 
1958/59 
1969/70 
Active 
rural 
holdings 
160 
540 
28 
259 
97 
220 
Total 
area of 
holdings 
ha 
234 522 
955 190 
56 516 
377 451 
217 911 
402 790 
Total 
area 
cleared 
ha 
102 512 
566 407 
22816 
185 429 
86513 
223 378 
Percentage 
cleared 
44 
59 
40 
49 
40 
55 
Table 5—Farm budget showing impor tance of the superphosphate bounty to 
annual costs, i ncome and overal I developm ent. 
Costs 
Income 
Balance 
Superphosphate 
bounty 
1972/73 
$ 
41 106 
25 435 
—I567lf 
—2 670 J 
1973/74 
$ 
26 107 
26 040 
—67 
— 2 670 
1974/75 
$ 
24 008 
27 360 
3 352 
— 2 670 
1975/76 
$ 
28 820 
28 710 
— 110 
— 2 670 
1976/77 
$ 
23 910 
24 090 
108 
— 2 100 
YIYO* 
$ 
28 650 
28 650 
1 540 
— 2 100 
* Long term average ' year-in-year-out ' figures. 
t Reconstruction funds of $27 075 injected t o offset this loss and reconstruct other existing 
debts. 
| Loss of the superphosphate bounty would increase costs and decrease the balance by 
these amounts. 
tonnes in 1969-70 to 1.11 million 
tonnes in 1971/72. 
New land farmers probably con-
tributed much to this decline and 
were more markedly affected than 
established farmers by the recession. 
Faced with high operating costs 
when cropping new land they would 
not even have had the productive 
capacity to reap full benefits from 
the high commodity prices prevail-
ing in 1972 and 1973 and many are 
still not in a sound position to 
finance further development. 
Loss of the superphosphate 
bounty is thus likely to force many 
new land farmers to lower their 
superphosphate purchases, so reduc-
ing yields and income still further, 
and slowing their rate of land de-
velopment. 
The concentration of groups of 
such farmers in recently alienated 
areas will increase the likelihood of 
Clover pastures may requi re considerably more phosphate than wheat if their 
m a x i m u m productive potent ia l is t o be realised 
such areas becoming pockets of de-
pressed rural communities. It is 
only after the initial high develop-
ment costs and low inherent soil fer-
tility have been overcome that new 
land areas are capable of generating 
income levels able to support the de-
velopment of townships and associ-
ated facilities. 
The ultimate result of higher fer-
tiliser costs for new land farmers 
in Western Australia must be slower 
overall development of the service 
infrastructure in their areas, as well 
as the slower progress of their own 
farms. 
While development of land yet to 
be alienated should be done within 
the new cost infrastructure, there 
remain some 1 000 farmers who are 
caught between the rewards of de-
velopment and the costs of such de-
velopment. These people have 
already had to survive the adverse 
influences of two successive poor 
seasons, and the introduction of 
wheat quotas simultaneously with 
low returns for the alternatives bar-
ley, oats, wool and sheep meats. At 
the time they were also undergoing 
their peak debt period—some five 
to 10 years after the allocation of 
their new land block. 
SUGGESTED ASSISTANCE 
Assistance to new land farmers is 
suggested as a means of encourag-
ing economic development by off-
setting the high costs associated with 
the high rates of superphosphate 
needed to develop new land to full 
production. (New land is defined 
as land cleared of vegetation for the 
first time and which has received no 
previous superphosphate applica-
tion.) 
An appropriate method would be 
a cash payment to assist with the 
purchase (or recoup after purchase) 
of a stated amount of superphos-
phate for each hectare of new land. 
For example, an eligible applicant 
would have, say, 300 hectares of 
new land inspected and certified, 
and assistance given to his purchase 
of, say, the first tonne of superphos-
phate per hectare. 
The assistance could be allocated 
over a number of years, in line with 
recommended application rates. 
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